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Vector: A =Aj i + A2 j + A^k 

Scalar: (f>- <p(x,y,z) 

Nabla: V = /— + j— + k — 

dx dy dz 



B = Bii + B 2 j + B 3 \i 



C = C7 i + C2 j + Cj k 



(1) (Ax B).C = (Bx C).A = (Cx A).B 



(2) A x (B x C) = (A.C)B (A.B)C 



(3) Prove V (^+ y/) = V^+Vy/ 
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(4) Prove V(^ y/) = (f)V y/ + 
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V(^ y/)= (f)Vy/+ ¥^<l> 



(5) Prove V.(A + B) = V.A + V.B 
V.(A + S) = 
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V.A + V.B = 
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V.(A + B) = V.A + V.B 
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Prove Vx(A + B) = VxA + VxB 



Vx(A + B) = 
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Vx(A + B) = VxA + VxB 



(7) Prove V.(^A) = (V^).A + 《V.A) 

V.(^>A) = \^-i + ^-j + ^-k 1(^4,! + ^7 + ^>A 3 k) 
yax ay dz J 

= ^A) , g(^4) , g(# 3 ) = LHS 
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(V^).A + ^(V.A) = 
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V.(^A) = (V^).A+ 《V.A) 



(8) Prove Vx(^A) = (V^)xA + 《VxA) 
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Vx(^>A) = (V^)xA + 《VxA) 



(9) Prove V.(AxB) = B.(VxA) - A.(VxB) 



W.(AxB) = 
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Similarly, by interchanging the variable of A and B, we have 
A.(VxB) = (A,i + + A 3 k). 
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B.(VxA) - A.(VxB) ： 
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(10) Prove Vx(AxB) = (B.V)A - B(V.A) - (A.V)B + A(V.B) 

= Vx[{A 2 B 3 - A 3 B 2 )i - (A,B 3 - A 3 B,)j + (A,B 2 - ^k] 
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Similarly, by interchanging the variable of A and B, we have 

(A.V)B - A(V.B) = + + ^ + 
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Vx(AxB) = (B.V)A - B(V.A) - (A.V)B + A(V.B) 



(11) Prove V(A.B) = (B.V)A + (A.V)B + Bx(VxA) + Ax(VxB) 
V(A.B) ： 
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(B.V)A + (A.V)B + Bx(VxA) + Ax(VxB) 
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V(A.B) = (B.V)A + (A.V)B + Bx(VxA) + Ax(VxB) 
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Vx(VxA) = V(V.A) - V 2 A 
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(15) Prove Vx(VxA) = V(V.A) - V 2 A 
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